Two experiments were conducted with beef steers (Exp. 1, average BW of 580 kg; Exp. 2, average BW of 247 kg) to evaluate the use of no supplements (CON) or daily supplementation with (OM basis) .34% of BW of cracked corn (CORN), .34% of BW of wheat bran (WBBW), or .48% of BW of wheat bran (WBISO; calculated to be isocaloric to CORN) on digestive responses (Exp. 1 ) and live weight gain (Exp. 2). In Exp. 1, type of supplement did not affect ( P > .10) the dietary fiber or N constituents, but in vitro OM disappearance of the forage differed ( P < .10) with supplementation and type of supplement fed. Supplemented steers consumed less ( P < .05) forage and total OM. Particulate passage, fluid passage, and ruminal pH were not affected ( P > .10) by supplementation. Ruminal NH 3 N concentration showed ( P < .05) a treatment × sampling time interaction and, in general, WBBW and WBISO steers had greater ruminal NH 3 N than CORN and CON steers. Total VFA concentrations and molar proportions of propionate were lower ( P < .10) in CON steers than in supplemented steers; no differences were noted ( P > .10) among supplemented steers. Molar proportions of acetate were lower ( P = .01) in supplemented steers than in CON steers and were greater ( P = .03) in WBBW steers than in WBISO steers. Butyrate molar proportions were lower ( P < .05) in CON steers than in supplemented steers and differed ( P < .10) with type and quantity of supplement supplied. In situ forage NDF disappearance at 6, 9, and 24 h after feeding and rate of disappearance were greater ( P < .05) in CON steers than in supplemented steers. In Exp. 2, CON steers weighed less ( P = .01) than supplemented steers, CORN steers weighed more ( P = .08) than wheat bran-supplemented steers, and WBISO steers weighed more ( P = .02) than WBBW steers; ADG for 90 d followed a similar response. Results suggest that supplementation of wheat bran rather than corn did not seem to stop the reduction in forage intake or OM digestion associated with corn supplementation.
Introduction
Desired levels of livestock performance are not always achieved when forage is consumed alone. Improving weight gain of cattle consuming forages with moderately high protein contents may require the use of energy supplements. However, use of the most common energy supplement, cereal grains, can decrease forage intake and digestibility (Hoover, 1986) .
Wheat bran, a by-product feedstuff, offers an alternative to cereal grains by providing the ruminant with energy primarily from degradable fiber. Other by-products, such as soybean hulls (Martin and Hibberd, 1990) , and other high-fiber energy supplements (Meijs, 1986) have been shown to increase forage intake in cattle. Lusby and Wagner (1986) concluded that supplements made from highly digestible fiber sources may have more utility than grainbased concentrates for increasing total energy intake when cattle are consuming roughages. Therefore, wheat bran offers the potential to increase energy intake without the negative associative effects often seen with cereal grain supplementation (Horn and McCollum, 1987) .
Although wheat bran has approximately 71% of the metabolizable energy content of corn (NRC, 1984) , an amount less than that isocaloric to corn may provide similar production responses due to a lessening of the negative associative effects on forage intake and digestibility. Our objective was to compare the effects of supplementation either with a low level of corn or with wheat bran supplied at similar amounts as corn or isocaloric to corn on weight gain, intake, and digestion of a moderate-quality forage.
Materials and Methods
Study Area. Vegetation was a monoculture of endophyte-free (microscopic method; Yates et al., 1985) tall fescue ( Festuca arundinacea Schreb.). Pastures were fertilized with 100 kg of N/ha and floodirrigated every 21 to 28 d. All pastures were adjoining and had been managed previously in a similar manner. Experiment 1 was conducted on a 6.1-ha pasture, and Exp. 2 was conducted on 20, 2.2-to 3.0-ha pastures. Available forage (clipped in .5-m 2 plots, five/pasture, 2.5 cm height above ground) at initiation of the study was 2,800 kg/ha for Exp. 1 and ranged between 2,200 and 3,100 kg/ha for Exp. 2. At conclusion of the study, available forage for Exp. 1 was 2,000 kg/ha and Exp. 2 ranged between 1,700 and 2,300 kg/ha.
In both experiments, four treatments were used: 1 ) no supplement ( CON) ; 2 ) cracked corn ( CORN; fed at .34% of BW); 3 ) wheat bran ( WBBW; fed at .34% of BW; and 4 ) wheat bran ( WBISO; fed at .48% of BW, calculated to be isocaloric to CORN). In Exp. 1, supplements were placed intraruminally via the ruminal cannula while the steers grazed. No disruption of grazing patterns was noticed. The quantity of supplement was adjusted for BW changes weekly. In Exp. 2, supplements were group-fed daily between 0700 and 0800 in feed troughs 3 m long placed within 10 m of water. The amount of supplement given in Exp. 2 was adjusted on d 49 of the supplementation period based on body weight for d 48. Wheat bran contained 2.9% N, 44.2% NDF, 17.4% ADF, 4.6% ADL, and 77.5 and 73.8% in vitro OM digestibility (WBBW and WBISO, respectively; IVOMD) and the corn supplement contained 1.3% N, 12.9% NDF, 3.9% ADF, 1.5% ADL, and 91.0% IVOMD (OM basis). Additionally, steers had free access to water and trace mineral salt (Purina 12-12, Purina Mills, St. Louis, MO; guaranteed analysis [percentage of DM]: Ca, 12 to 14; P, 12; NaCl, 3 to 4; K, 1; Mg, 1; Zn, Mn, Fe, Cu, I, Co, and Se, less than 1 ) throughout the study.
Experiment 1
Sampling Periods. Twelve ruminally cannulated beef steers (Hereford × Angus; average BW of 580 kg)
were allotted randomly to one of the four treatments (three steers per treatment). Surgical procedures were approved by the University Animal Care Committee, and animal care followed procedures outlined in the Consortium (1988) guide. Steers were weighed (unshrunk) at the beginning and end of each sampling period, and the two weights were averaged. All cannulated steers continuously grazed together the same fescue pasture from May 1 to July 27, 1992. Three sampling periods were conducted during June 2 to June 15 ( EJUN) , June 22 to July 5 ( LJUN) , and July 13 to July 26 ( JULY) to provide for adequate replication of the study. Because the pastures were irrigated and the short period of time considered (56 d), treatment × sampling period interactions were not expected, although they were considered from a statistical standpoint. A 14-d adaptation to supplements preceded the first sampling period. The three sample collections were conducted 7 d after irrigation of the pasture.
At 0700 on d 1 of each sampling period, the same two steers (not withheld from grazing) from each treatment were completely emptied of their reticuloruminal contents, linings of the rumen were washed, and steers were allowed to graze for approximately 1 h. The newly grazed masticate was removed, and initial ruminal contents were replaced (Lesperance et al., 1960) . Masticate from each steer was allowed to drain through a 40-mesh screen for approximately 20 min to remove salivary contaminants. Individual masticate samples were lyophilized (Virtis Freeze Drier, Virtis, Gardner, NY; Broesder et al., 1992 ) and used to determine dietary quality. Additionally, one subsample was composited within treatment and served as substrate for in vitro OM disappearance and in situ rate and extent of NDF disappearance. The remaining non-lyophilized masticate was composited across steers, rinsed with tap water, followed by distilled water, and labeled with Yb (Teeter et al., 1984) for use as a particulate-phase marker.
Particulate kinetics were evaluated beginning at 0700 on d 4 of each sampling period. A measured dose of Yb-labeled masticate was stratified from the ventral to the dorsal portion of the rumen. Fecal samples were taken from the rectum at 0, 12, 18, 24, 30, 33, 36, 42, 48, 54, 60, 72, 84, 96, 108 , and 120 h after dosing. Because of differences in the quantity of masticate collected during each period, cattle received varying amounts of DM and Yb (EJUN 127 g of DM, 3.1 g of Yb; LJUN 220 g of DM, 3.1 g of Yb; JULY 198 g of DM, 2.9 g of Yb).
Beginning at 0700 ( 0 h ) on d 9 ruminal fermentation was evaluated. Approximately 250 mL of whole ruminal contents was withdrawn from each steer, and pH was measured with a combination electrode. Samples were strained through four layers of cheesecloth, acidified with 1 mL of 7.2 N H 2 SO 4 /100 mL of strained fluid, and frozen ( −40°C). After initial sampling, each animal was dosed intraruminally with 250 mL of Co-EDTA (Uden et al., 1980) as a fluid phase marker. Additional ruminal samples were obtained at 1, 3, 6, 9, 12 , and 24 h after dosing and processed in the same manner as the 0-h sample.
Determination of NDF rate and extent of digestion was also conducted on d 9. Duplicate polyester bags (10 × 20 cm; pore size 53 ± 10 mm; Ankom, Spencerport, NY) that contained approximately 3 g of lyophilized masticate (ground in a Wiley mill to pass a 2-mm screen) were suspended in the rumen of each steer for 0, 3, 6, 12, 24, 48 , and 96 h. One empty (blank) bag was included with each set of duplicate bags. After removal, bags were rinsed in cold tap water until the effluent was clear, after which bags were lyophilized, placed in a forced-air oven (100°C) for 24 h, and weighed .
On d 13 of each sampling period, approximately 500 mL of ruminal contents was collected from each steer, strained through four layers of cheesecloth, and prepared within 1 h of collection to determine IVOMD of masticate samples and respective supplements (Judkins et al., 1990) . In vitro OM disappearance was used as an estimate of digestion for estimating forage and total intake.
Laboratory Analyses. Dried ruminal masticate samples were ground in a Wiley mill to pass a 2-mm screen and analyzed for DM, ash, and Kjeldahl N (AOAC, 1984) . Neutral detergent fiber, ADF, ADL, and ADIN were analyzed by nonsequential methods of Goering and Van Soest (1970) . Forage residue remaining in polyester bags after in situ digestion was analyzed for NDF. In situ forage residue NDF content was determined after emptying each bag of its dry contents and analyzing a .5-g subsample of the residue for NDF (Goering and Van Soest, 1970) .
Fecal grab samples collected for particulate passage rate estimates were dried in a forced-air oven at 60°C and ground in a Wiley mill to pass a 2-mm screen. Ytterbium was extracted using .1 M diethylenetriaminepentaacetic acid (Karimi et al., 1987) containing 1 g of KCl/L as an ionization buffer. To correct for background interference, standards were made using fecal material collected before Yb was dosed. Ytterbium concentration was measured by atomic absorption spectrophotometry with a nitrous oxide plus acetylene flame. A composite fecal sample from the 24, 48, 72, 96, and 120 h samples for each steer at each sampling period was analyzed for DM and ash, so that fecal output estimates could be corrected for ash content.
Ruminal samples were thawed at room temperature and centrifuged at 10,000 × g for 10 min. Supernatant fluid was analyzed for NH 3 N by the phenolhypochlorite procedure (Broderick and Kang, 1980) and Co concentration by atomic absorption spectrophotometry using an air plus acetylene flame. After addition of 2-ethylbutyric acid as an internal standard and recentrifugation, VFA concentrations were analyzed by gas chromatography (Goetsch and Galyean, 1983) .
Calculations and Statistical Analyses. Fecal Yb concentration curves were fitted to a one-compartment model (Pond et al., 1988) using the nonlinear regression option (Marquardt method) of SAS (1988) . Particulate passage rate, retention times, gastrointestinal fill, and fecal output were estimated using the one-compartment model (Krysl et al., 1988) .
Intake was estimated from fecal OM output and each steer's IVOMD estimate of the composite masticate for their specific treatment and the respective supplement. Fecal output contribution for the supplement was calculated from quantity of supplement consumed and IVOMD of the supplement. Forage fecal output was determined by difference between total fecal output and fecal contribution of the supplement. Ruminal fluid passage rate and volume were calculated from regression of the natural logarithm of Co concentration on time after dosing (Uden et al., 1980) . Rates of NDF disappearance were calculated using nonlinear regression as described by Mertens and Loften (1980) ; this model included a coefficient for lag time, but lag time was not included in the statistical analysis.
Using the GLM procedure of SAS (1988), diet composition, IVOMD of the diet masticate, forage and total intake, particulate and ruminal fluid kinetics, and rate and extent of NDF in situ digestion were analyzed as a split-plot in a completely random design (Gill, 1986) with treatment (type of supplement) as the main plot tested against steer within treatment (error a ) and the effect of sampling period and the treatment × sampling period interaction as the subplot tested against residual error (error b). Time-sequence data (ruminal pH, NH 3 N, and VFA) were analyzed as a split-split-plot in a completely random design with sampling time and the respective two-and threeway interactions added to the model; no significant three-way interactions ( P > .10) were detected. When a significant F-test was detected ( P < .05), orthogonal contrasts (CON vs WBBW + CORN + WBISO, CORN vs WBBW + WBISO, WBBW vs WBISO) were used to evaluate treatment differences and sampling period differences were evaluated for linear and quadratic effects of sampling period. If a significant treatment × sampling period or treatment × sampling time interaction was detected ( P < .05), the least significant difference procedure (Steel and Torrie, 1980) One hundred sixty (mixed; English × English) yearling steers (average initial unshrunk BW of 247 ± .9 kg) out of the initial group of 216 steers were selected and blocked by weight (based on first unshrunk weight; five weight groups; 32 steers/weight group) and allotted to treatment within each weight group (eight steers/treatment group). Each weight group was assigned to a series of four adjacent pastures and each treatment within each weight group was then assigned to an initial pasture. Steers were rotated among pastures within their appropriate weight group every 14 d. Subsequently, steers were weighed (unshrunk) on d 48 and 90 on a certified scale. Steers not selected for the study either showed signs of illness or weighed less than 215 kg.
Statistical Analyses. The mean of each pasture group of eight steers for initial and final body weights and ADG in each of the two periods ( 0 to 48 d and 48 to 90 d ) and the average of the 90 d on feed were analyzed as a randomized complete block design. When a significant F-test was detected ( P < .05), orthogonal contrasts (CON vs WBBW + CORN + WBISO, CORN vs WBBW + WBISO, WBBW vs WBISO) were used to evaluate treatment differences.
Results and Discussion
Experiment 1 Nutrient Composition. No treatment × sampling period interactions were detected ( P > .10) for any masticate variable. Type of supplement did not affect ( P > .10) the protein or fiber constituents of the diet selected (Table 1) . Similarly, supplemental protein did not alter the same dietary characteristics in steers grazing dormant intermediate wheatgrass pasture (Hess et al., 1994) . All masticate variables, except ADIN and NDF, exhibited some change as season progressed. Total N and ADF contents of the diet were influenced in both linear ( P = .01) and quadratic ( P = .02) manners by advancing season; total N content was greatest and ADF content was lowest in LJUN. Neutral detergent fiber content of the diet followed a pattern similar to that of ADF but showed only ( P = .02) a quadratic effect. Acid detergent lignin content of masticate increased ( P = .01) linearly from the first to third sampling. McCracken et al. (1993) evaluated these same pasture for seasonal changes in dietary fiber and protein measures and found similar changes in the diet selected as plants matured during the growing season. These researchers also noted slightly lower NDF concentrations (70.5% in June) and slightly greater ADF concentrations (56.5% in June). In vitro OM disappearance of selected forage was lower ( P = .01; Table 2 ) in supplemented steers than in CON steers, in wheat bran steers than in CORN supplemented steers ( P < .09), and in WBBW steers than in WBISO supplemented steers ( P = .01). A linear ( P = .01) and quadratic ( P = .01) decrease in IVOMD was noted as season progressed. Disappearance of forage substrates in vitro is reflective of the forage chemical constituents and(or) the ruminal inoculum. In our study, fibrous constituents of the forage did not differ markedly among treatments; however, N concentrations of the diet were lowest in WBBW steers, which showed the lowest IVOMD. This association does not preclude the possibility that ruminal inoculum was a significant factor because differences in IVOMD among the CON, CORN, and WBISO cannot be easily explained by N concentrations in the diet. Similarly, among sampling periods IVOMD changes correspond to the changes in N, NDF, ADF, and ADL.
Intake and Digesta Kinetics. Treatment × sampling period interactions were not detected ( P > .10) for intake or digesta kinetic estimates. Supplemented steers consumed less ( P = .01; Table 2 ) forage than CON steers. This effect was large enough that even after addition of supplements to the forage diet, supplemented steers still consumed less ( P = .05) total OM than unsupplemented steers. No differences were noted ( P > .10) for forage intake or total OM intake among supplemented steers. The substitution rates (reduction in grams of forage consumed/gram of supplement consumed) were 1.97, 2.38, and 2.10 for the WBISO, CORN, and WBBW steers, respectively. These substitution rates are similar to that reported for steers grazing blue grama rangeland during the summer and receiving supplemental whole shelled corn at .4% of BW (Pordomingo et al., 1991) . Additionally, Chase and Hibberd (1987) , feeding hay (4.2% CP) and 1, 2, and 3 kg of supplemental corn combined with cottonseed meal to 328-kg cows, reported substitution rates of .83, 2.68, and 1.97 g of forage/g of supplement, respectively. In our study, steers received approximately 2 to 3 kg of corn or wheat bran and had slightly lower substitution ratios than the 2-kg treatment reported by Chase and Hibberd (1987) . The lower substitution ratios reported in our study may reflect forage quality differences. In this regard, Horn and McCollum (1987) indicated that the substitution rate becomes greater as forage quality increases, but, in general, concentrates can be fed at amounts up to 30 g/kg of BW .75 before a large reduction in forage intake occurs. In the present study, a reduction in intake of the relatively high-quality forage (2.3% N ) occurred even though concentrate amounts ranged from 16 to 21 g/kg of BW .75 . The greatest decrease in forage OM intake .09
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(substitution ratio), although not statistically significant, occurred with the CORN treatment. Starchbased energy supplements have often been associated with reduced forage intake (Horn and McCollum, 1987) , but the effects have not been consistent or predictable. Seasonal differences were also noted as forage and total OMI increased linearly from EJUN to JULY (Table 2) . Conversely, McCracken et al. (1993) noted no differences in forage intake on these same pastures between June and September. Particulate passage rate, gastrointestinal fill, and ruminal fluid passage and volume were not influenced ( P > .10; Table 2 ) by supplementation or type of supplement fed; however, gastrointestinal mean retention time ( P = .03) and intestinal transit time ( P = .08) were greater for CON steers than for supplemented steers. Whereas protein supplementation has often increased particulate passage and decreased ruminal fluid passage rates (Freeman et al., 1992; Hess et al., 1994) , concentrate supplementation has not provided a significant effect on fluid passage rate (Anderson et al., 1988; Grigsby et al., 1991) . Unsupplemented steers in our study had greater forage and total intake but did not exhibit faster passage or gastrointestinal fill. Owens and Goetsch (1986) propose that greater intake is accommodated by more rapid passage, gastrointestinal fill, and(or) DM content of the rumen. In our study, the first two variables were unaffected by the increase in intake observed; therefore, the changes in total intake may be a reflection of changes in DM fill of the rumen. Gastrointestinal fill, particulate passage rate, and fluid passage rate increased linearly ( P < .05) and quadratically ( P = .01) from EJUN to JULY, whereas gastrointestinal mean retention time declined ( P = .01) linearly and quadratically from EJUN to JULY (Table 2) . Intestinal transit time and ruminal fluid volume were not altered ( P > .10) by sampling date. Changes in leaf to stem ratio (Poppi et al., 1981) and NDF content of the diet (Estell and Galyean, 1985) have been shown to influence these measures. The changes in our data with sampling date may be reflective of these dietary changes.
Ruminal Fermentation. No ruminal fermentation variable was affected ( P > .10) by a treatment × sampling period interaction, except for the molar proportion of valerate. Additionally, ruminal NH 3 N concentration, total VFA, and molar proportions of acetate, butyrate, valerate, and isovalerate were affected ( P < .10) by a treatment × sampling time interaction. These later interactions, except for ruminal NH 3 N concentrations, reflected changes in magnitude of differences, not direction, and therefore main effects were considered. Ruminal pH did not differ ( P > .10; Table 3 ) with supplementation or between types of supplements fed; however, ruminal pH responded linearly ( P = .01) and quadratically ( P = .01) as season progressed. Ruminal pH values noted in our study were less than those considered optimal for fiber digestion (Mertens, 1977; Hoover et al., 1984) , cellulolytic bacterial growth (Orskov, 1982) , bacterial cell yields, and microbial net protein synthesis (Russell and Dombrowski, 1980) . Ruminal pH has been proposed as a major factor contributing to decreased fiber digestion and forage intake when starch is supplemented to ruminant diets (Miller and Muntifering, 1985) . In our study, forage and total intake was reduced by supplementation but ruminal pH did not seem to be an important factor in that effect.
Ruminal NH 3 N at all sampling times (Figure 1 ) other than before supplementation was greater ( P < .05) in WBBW-and WBISO-supplemented steers than in CORN and CON steers, and this difference may be related to the greater N content of the diet consumed (wheat bran contained 2.8% N and corn contained 1.3% N). Steers supplemented with CORN had greater ( P < .05) ruminal NH 3 N concentrations than CON steers at the sampling before supplementation (time = 0 ) and at 1 h after supplementation; no other differences were noted ( P > .10) between these two treatment groups. Grigsby et al. (1991) noted a reduction of ruminal NH 3 N in steers supplemented with soybean hulls, and this reduction was attributed to increased utilization of NH 3 N for microbial protein synthesis. Our study (with greater dietary intakes of protein) would suggest that additional NH 3 N was not necessary and that provision of soluble carbohydrates did not increase apparent ammonia utilization. Ruminal NH 3 N, which declined ( P = .03) linearly from EJUN to JULY (Table 3) , seemed to reflect seasonal changes in dietary N concentrations.
Total VFA concentrations were lower ( P = .03; Table 3 ) in CON steers than in supplemented steers; no differences were noted ( P > .10) among supplemented steers. Greater total VFA associated with supplemented steers is supported by other research with readily fermentable fiber and starch sources (Martin and Hibberd, 1990; Carey et al., 1993) . Increased total VFA concentrations with supplementation and no differences noted between the supplement treatments suggests that both corn and wheat bran provided an increase in fermentable substrate similar to that provided by fescue pasture for ruminal microorganisms (Hsu et al., 1987) . Molar proportions of acetate were lower ( P = .01) in supplemented steers than in CON steers and were greater ( P = .03) in WBBW steers than in WBISO steers. Conversely, molar proportions of propionate were lower ( P < .10) in CON steers than in supplemented steers. As a result, the acetate:propionate was greater ( P = .01) for supplemented steers. Thus, cattle supplemented with corn or wheat bran had greater concentrations of ruminal VFA that contain larger proportions of propionate. Increased propionate and decreased acetate as a result of concentrate inclusion in the diet is well documented (Horn and McCollum, 1987) . More noteworthy in our study are the relatively low amounts of grain or grain products that elicited this response. Butyrate molar proportions were lower in CON steers than in supplemented steers ( P = .01), in wheat bransupplemented steers than in CORN steers ( P = .04), and in WBBW steers than in WBISO steers ( P = .02). Butyrate proportions have been shown to increase with increasing starch consumption (Stern et al., 1978; Grigsby et al., 1991) . The present data indicate the greatest butyrate proportions occurred with CORN supplementation and decreased with decreasing wheat bran consumption; starch consumption would be expected to follow a similar pattern. Steers receiving CORN had greater ( P = .07) molar proportions of isobutyrate than did wheat bran-supplemented steers. Valerate was influenced ( P < .01) by a treatment × sampling period interaction. The nature of the interaction indicated that WBISO had greater molar proportions of valerate (data not shown) in sampling periods 1 through 3 than all other treatments and CON was always the lowest ( P < .05). The remaining two treatments (CORN and WBBW) exhibited similarities ( P > .10) to either CON or each other. Molar proportions of isovalerate were lower ( P = .01) in CON steers than in supplemented steers and were greater in WBISO steers than in WBBW steers. These latter two VFA differed in only minor amounts from a biological view and, although differences were statistically significant, they may not have significant biological meaning.
Total VFA concentrations declined linearly ( P = .03; Table 3 ) from EJUN to JULY. Molar proportions of acetate and isovalerate increased linearly ( P < .05) and acetate also responded quadratically ( P = .01) between EJUN and JULY. Conversely, molar proportions of propionate, butyrate, and valerate showed a linear ( P = .01) and quadratic ( P = .01) response across sampling dates. The acetate:propionate ratio increased linearly ( P = .01) and quadratically ( P = .01) from EJUN to JULY. Similar results were noted by McCracken et al. (1993) when examining seasonal changes in fermentation of fescue forage.
In Situ Digestion. In situ NDF disappearance of ruminal masticate at the initial incubation times ( 6 and 9 h; Table 4 ) and at 24 h after incubation was greater ( P < .05) in CON steers than in supplemented steers; no differences were noted ( P > .10) among supplemented steers. Extent of NDF disappearance (96 h ) did not differ ( P > .10; Table 4 ) between unsupplemented and supplemented steers, or among supplemented steers. Rate of NDF digestion was greater ( P = .01) for CON steers than for supplemented steers, which did not differ ( P > .10). Mertens and Loften (1980) studied the effects of corn or wheat starch on fiber digestion in vitro. They suggested that starch alters fiber digestion primarily by increasing lag time. Increases in lag time of fiber digestion, as a result of concentrate addition, have been associated with the preference of some cellulolytic bacteria to adhere to starch rather than cellulosic substrates (Akin, 1986) . Our results suggest that delays in initial fermentation of forage NDF led to a reduction in rate of digestion.
Disappearance of NDF at all incubation times and rate of NDF disappearance declined linearly ( P < .05) as season progressed. Seasonal changes noted are more amplified than changes noted by McCracken et al. (1993) , but values for in situ disappearance and rate of disappearance are similar. The linear decline in NDF disappearance and rate of disappearance may reflect the changes that occurred in diet composition. With advancing season, N content and IVOMD showed a linear decrease and a quadratic response, whereas ADL and ADF increased linearly and a quadratic response was noted for ADF as season advanced. Increased fiber constituents and reduction in forage N content can reduce digestibility and disappearance rates.
Experiment 2
Initial weight of steers on each treatment was similar ( P > .10; Table 5 ). Following the 90-d experimental period, CON steers weighed less ( P = .01) than supplemented steers, CORN supplemented steers weighed more ( P = .08) than wheat bran-supplemented steers, and WBISO-supplemented steers weighed more ( P = .02) than WBBW-supplemented steers. During the first 48 d on supplemental feeds, ADG for CON steers was less ( P = .01) than for supplemented steers, CORN steers gained more ( P = .01) than wheat bran-supplemented steers, and WBISO gained more ( P = .01) than WBBW-supplemented steers. During the second weigh period (49 to 90 d), average daily gain of CON steers was less ( P = .01) than that of supplemented steers, no other treatment differences were noted ( P > .10). Reasons for the lack of significant differences in ADG among the treatment groups during the second weigh period may be a result of the decline in forage quality noted in Exp. 1 and(or) the increasing maturity of the steers. The ADG for the entire 90-d period reflected differences noted in the first weigh period. Direct comparison of final weights and ADG between CORN and WBISO for all periods by use of the least significant difference procedure showed no differences ( P > .10). Apparently, wheat bran supplied at isocaloric quantities to corn did not alter the production response of the steers. Although direct comparison of Exp. 2 results with results from Exp. 1 is risky due to different steers and pastures (same pasture forage and adjacent pastures under the same management), some general trends may be apparent from such a comparison. Also the increase in ruminal propionate proportions and in total VFA while forage and total OM intake declined with supplementation suggests that an effect of these supplements in eliciting a weight gain response may be through enhancing fermentation. The ability of CORN-supplemented steers to gain at a greater rate than WBISO steers is unclear. Apparently, the additional ruminal NH 3 N supplied by the wheat bran supplement was not of any obvious benefit. Nonetheless, the lower amount of wheat bran supplied by WBBW compared with WBISO reduced weight gain during the first 48 d of the study but not during the remaining 32 d examined.
Implications
Wheat bran was an effective alternative to corn when supplied at isocaloric quantities for cattle consuming moderate-quality endophyte-free tall fescue pasture. Wheat bran did not reverse the decrease in forage intake that occurred in corn-supplemented cattle, but quantity of wheat bran supplemented did not cause further reductions in forage intake. Although ruminal ammonia concentrations were elevated by supplemental wheat bran, this did not seem to stimulate either forage intake or ruminal fermentation of the diet consumed when compared to corn-supplemented steers. Supplementation with either corn or wheat bran did increase ruminal production of volatile fatty acids and the proportion of propionate produced. Supplementation increased weight gain and rate of gain by beef steers consuming endophyte-free tall fescue pasture. Wheat bran supplemented isocaloric to corn provided gain response similar to that seen in corn-supplemented steers. When economically justified, wheat bran can be used in isocaloric quantities to corn for steers on summer pasture.
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